Polymerase chain reaction-based methods of DNA methylation analysis.
DNA methylation is the main epigenetic modification in humans, and changes in methylation patterns play an important role in tumorigenesis. Hypermethylation of normally unmethylated CpG islands in the promoter regions often occurs in important tumor suppressor genes, DNA repair genes, and metastasis inhibitor genes. The changes of methylation status of various gene promoters seem to be a common feature of malignant cells and these changes can occur early in the progression process. Therefore detection of aberrant promoter hypermethylation of cancer-related genes may be useful for cancer diagnosis or detection of cancer recurrence. The purpose of this review is to provide a summary of the most commonly used techniques for the study of DNA methylation. Current scientific literature involving methylation detection methods was reviewed with an emphasis on polymerase chain reaction (PCR)-based detection methods. The current methodologies may be broadly classed into PCR-based methylation assays and non-PCR-based methylation assays. The problems and advantages of the different methods for detecting aberrant methylation are discussed. As the number of genes known to be hypermethylated in cancer is growing, the detection of aberrant promoter region methylation will be a promising approach for using DNA-based markers for the early detection of human cancers. Many techniques, especially PCR-based methylation assay techniques, make it practical to use these new methylation biomarkers in early cancer diagnosis.